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Abstract of JP2001 23571 8 
PROBLEM TO BE SOLVED: To provide a 
method of recycling a liquid crystal panel and a 
system for the recycling process by which a 
liquid crystal panel can be efficiently 
processed, the effective components in the 
liquid crystal panel can be recovered at high 
yield, and discharge of harmful substances 
accompanied by the process can be 
decreased. SOLUTION: The liquid crystal 
panel to be processed is sent to or put into a 
supercritical reaction chamber 13 in a 
supercritical reactor 8 without separating 
plastics or metals. The liquid crystal panel is 
decomposed and dissolved by a supercritical 
fluid in the supercritical reaction chamber 13. 
The decomposed and dissolved product in the 
supercritical fluid is sent to a solid trapping 
chamber 15 where a solid component 1 in the 
liquid crystal panel is recovered. Further the 
temperature of the product is decreased by a 
cooling device 18 and the product is sent to a 
solid trapping tank 19 where a crystallized 
solid component 2 in the liquid crystal panel is 
recovered. Then the pressure of the product is 
reduced to the atmospheric pressure through a 
high-pressure controlling valve V1 and the 
product is sent to a separation tank 21 , where 
a solid component 3 in the liquid crystal panel 
is crystallized while the liquid crystal and the 
synthetic resin material in the liquid crystal 
panel are separated into phases of a solvent, 
solvent-soluble liquid component, solvent- 
insoluble liquid component and gas 
component and each component is recovered 
as a material for recycling. 
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BS^^t&ftStifcj&v^^ficfi^. ftfobxzv 
y-t-rsx^y-ttUt, c©x7y-*B»E*cc 
ioEur JdBBBffStfaccmft-rsXEx? ■;-#> 

1 0 ] ±EBB»Stf»iBB»fijtagtt± 
ft. flBff^«B*EAtcADELrJJBfiBI|Lfiat» 

1 1 ] BBW»«*BIPBE*«:»nELr±8B 
jHB»5J6S«:fl8&-rsKEi»(**>^*S S 

n*3i9 «csEtto?Ka-'^;u© y ^«i^xr 
Bftfltmi^K^6tiri^n3m8ac^u i 
iS©«a^*^<oy-9--f^;ujfta*/xf-A. 
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[*!8©BT*»llf»»] **W««a^'*^«:W»«J 
[0 00 2] jKa^-fX^U-tt^aE, /-H;<va 

[ooo3]04(c«, jRa^vx^u-cDmsio-ffii 

iUr^V3>flaTFT (Thin Film Transistor) 

^X*?*S/ + -£/(31), ^>^(32), 7>^ffiW« 
(33), 7>^^-(34), t£tk^-K36),(39) . 
XA^>- h(37),(38) , ^S(40), B*5/- h(41)« 

SSfa^u-m ftWJ-rsci-cssaiL/rii 

sa^^ x^u-©*(tsrfiS-r}Ka^<*Ji'(35)^* 
©rt»ecaAStxrc^«a. @KaB(42)H©«iaffi 

[ooo4] H5cc««aEiafflsnrc^TFT^S(o 
50 x^-m&'^^w-fflomffiUB&mft^ztiT^z. 
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T F T££&t?7Z (44)*x#*S/*©S/-;l/WBI(45) 

■cJ8»u ^cD^l®cc«B a a (46)*5J:o'T^ y ;U3R«li» 

^ )i zmsesw?* monmmwtTt? y jukmhh 
*. ». j®. i®ewiOMsn**7-7^i/3f(4 

9), «ft*El»iS-li-&IBlnlB*dtrtM8«fi(50)^R|f 
Shri^S. TFTS&«#7*C44)0#fIiMfc 
^RtittT * y Jl/*fflfl§»<Dfi3tefiC5i)*s«#3 tir* 10 

d. ffi B e s tcffi*r Office «ge^sc;TFT(52)^tfS 

[0 00 5] ±fE28^mS ( I TO) (50). (53)tt. - 
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-**fw***a. &Rmffia#ffit>6hs*s. *n 

^>Hf>ai*jJ:a c ^^P^**>lB3&s-COO-. -c 
H = CH-. -CH 2 CH 2 -©»£rM«ftfcfi«tt 

[0 00 6] fcj^*;w&ytr-f ^^aot^-as, 
aw«s, TFT«c^*nsur^^ji/. ass, • wc 30 

tt«rHftr*ct. «a*0S*. fc&k>ttWNffir0 

C^ttWOWrt **«ftfi^b^fc#IBTS c t 9 
j frZmMfatfyZ, TFTMBS*7^© 

S6*©*fi / s * jMDim&Vte C ft 6 ©SRB *H-#Mfc 
ShTC>a£WU,»*.ttl>. 40 

[000 7] «s^*ju«. cftirsaMfcr. 
tt£S«:j:9«HlS*iT*fc. tta^Jl'&abbjtCCC 

smut**. aa>s:r6tifciifft/<*ju*>6*ai-r * 

^*fi#«<k^««:j:5±«^»!fc**«cWjH'C* 

«c*saAttt>itaci>. 50 
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[0008] &aA*;u£j&aiu jaa-ra^ft-ctt, 
$ax •/ ^^u-rt«ciss-rswffljflt»«:+»@iR-rs 
ct*<mmr&iti> t xpmm, w^^qii^ 

[0 00 9] $a^*n,£ 1000 'cia±o[)isa*fr© 

ffljwwt 0 4 ft % c t ttiz zmmnic 
[0010] *a^<*;u*«»iyrtt±ii»»ftE*r 

«£U 9 OO-Cm&VU&vm&'TZC j 

&9HK# 7^iTFT Sfifi^f 7 x 0 »«t 8 * . 
8 h * *±<£<g#&£IHJ|i$r £ c ± # 

tut 0 tcm^m^rngkommte^fc s c » & t » * m 
[0011] 

a'^'UAama&jii, #5x*HJK-rs k 
afccfc^fflBi^ttSftfifl^b^ftKi^iBu. @jR-c* 

[0012] 

t«H*»*-rSfc«>(0*a] **?8«CJ:ti«. SIR* 

rtoiRa^MSftft^b^ftKi^wo, 3 6(c»jKa 
*flH»/c«a^"* jk> y if -r ^ jutea^s^ cfco* y * -y 

[0013]^, *«H«Cbl>T. fflBIHffiK4»jfi 

-CBSHaS. E»E**iBiLfcc»bi9)ifflBIM*!B. jffi 
BBWM*©te. -eoi:5ftB^SK. egWE^^rbT^ 
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iM<«)»Stt«a©iMiccit«ur**<4*. ^7 
*<. rftbfefflt^sir^aBjfin^rtt. £Ji^ 

[0 0 15] H8tt. E*£*©^*>»DH«*C>< 

<«cS. c©J: 9 cc 4 

<£5KE#£*£< uaaWtttBi-f SCir*©Stt 
<40, cod: 5 «eflBmM4ir 

ft*. *fcH8 0J:5CCBE*4^*< LfiBlfttlB^-r 30 

[0017] ±BUfci ^«*»*WrSiBB»»»* 

W**'P t l0ftMtt t -£<£^l*J©-COO-, -CH 40 
= CH-. -CH 2 CH 2 -Zf<D&£*'<>V>m, is 

*#*r±r«iit»iiS**lS5H4k^«iCcfflaK:»lW 

0, fiegWiSf**^g«T*C<b<f:ft*. 50 
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TFTttS^x, *75-7.,;u* 

sfffi»cc^KLfcfi^w«ft^^#ii«sa%Ttf 

S**l»BE**/J\3 < fie 4ra^«CiB(BlMfcft 
[00 18] 

efSr«(i) «, ni^^iutimrssmic) tca*s 

W5';-tL riOMW * /c&©x v y -8f« 
(3) WI||Stra»S. &fcg*»#&(2) iLrw&ift 

[0019] JbE*5 y-|?«(3) fctt. iBB^?g$£ 

%%m. *»i9»«(6) ^^^^(v7)^tra^$n 

v-xmmnmm jwwstrco*. ±Rx*v-tt 
wo) ». num«ffjttbin»i^(cj:&«n« 
tf^eBg^scE^cs) icafcrswEx^ 

(7) (cattsftros. 

[002 0] ±IBffiB^Ja£3§(8) tew, BBffiem^ 
& jBW*»*(9) «caiM"*ilBE#>^ci0)*« 

tHP««:tt«QBB»5J6B(» rt<OE*£MJT£/c#> 
cDE^ft(Pi). (P2), (P3)*«»B3tiri»a. 
[002 1] ±SEiHBI?KJ£S(8) 4 Ittt, H 1 
l/te*fl5©ft&. aia-rSJ:5«CH2(a) . (b) te«fctfB 
3(a) , (b) , (c) CC^-r«teE*fflt»Sc43Wr*S. 
Hl«C7ftUfcjHBII5jeB(8) cc«. S®B^Slt^ 

(8) rt*Bifflatt±fc/ra»^afc»©ttj»t--ir(i4) 

Jgj£Mci3)i±IB^E^7';-^>^(7) tJHE^^U^ 

cv4)*^bra»u, aui^*ii/*fttfX7 
«aj£U:«:irtfc-r * ^ 7 y -^aintfftscii). smb^ 

SJ£S (13) t ±I2fl5E # > 7* (10) ^rafe L S^^S B B H ^ < 
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[0 02 2] ±IEigBSKJ^(i3)C£(*. igfiiSE«i$ 

«s/ - a as&Ab xmm s tim&RJx&mmim& 
*fc^E#NKj*S(i3)©Ans. tnp»«c 

02)*«BSftTl,»a. &*±E*fi*EfflRJW*i/-- io 
£ffiu/cfc©. **c»tt7k&»EteJ:oT*-*©«I!i 

[0 02 3 ] *fc. iEBtMllBSciS)!*. ±EBBff 
®o2s(8) 0^«CRBLfc±E»««(iS)CCiltSLr*j 

' <JU 7(v2)*«B 3 nr I > *. KBttfiBftS (15) £ b X 

ri»s#a&A»*«fliu @{*©#£±§e@<*t§si^ 20 

[ 0 0 2 4 ] 02 (a) Kifi*fiB#Sfc*(8) «. 0 1 
KiSLfcfiBJ?5lcSC8) 4«fi©«ffl*-5C^«iSa© 
JBBtcfllfiEL.. KBffi8l4/hS< L/c&©r&S. t&S 
BI?J5J£g(8) KB. x^y-^jHBWIIScii). MM. 

mm. smmHnftscu). aawRsescu), mm 

±|gx 7 y - BlSB^B^SlSg (8) ©_h# cfc 0 l&BB 

»sj«»(8) ccao. T^o^asos^aBft-rsH 30 

ismmtmtMcs) \*&?Li>m&mi&, mm 
s*i*ifc»*ft<. ff«©ftttr«Bur<>j:^. 
[ 0 0 2 5 ] H2 (b).(c^TBB#5J2S($) 
«. BBI?KfcS(i3)©fi8Kc{±«M *V»G3)*KW' 
rAflMcBWMScig«iaenS(/. -f*M©fli££ 
Ofck©"C*£„ tttBH5£8C8) ccttx^y-^ffl 
JrtSBCio. MB. MIS. IBM^JHIAMSCU), iBB 

i?kj£S ci3)* <fc yjniJR b - * (i4)3?#fi{i $nrfc 
0, ±Mzz7*)-\mm>mma3)t®#ffimmav 40 

*E:ttS±Ett«M ? * (23)<D±#cfc D ttiHBftKJS 
^(13)CCAD. fflB»Sl£a(i3)©±^6»*BS(i8) 

5i££(8) tt&rbtSBfcflMR. RBSti«s&Bttft 
<. ffiB©ftKm«urfeJ:«r>. 

[0 0 2 6 ] S6fc*fc. jHBIWK£8(8) ctOTBS 
3(a) . (b) , (c) tC7jVrj:5«:. IE ifc<i:e>'IS2(a) 

, (b) fC7K0fc±KiHB#Kl£8(8) ©JJD$t-*Q 

^©-a^cfc^fflBifSjcsc^c-atc. &s^-<£ 
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(24)fc<£ VflBff ra&SM(2S)<r»lS O fc© Jgrttffl 
[0 0 2 7 ] ±E»aSCiS)CC»ttS*iTt^±faBfl= 

!B»«ci9) «ctt, K@ttJina(i9)rt©fig4afJT 
4/c*©?agit(T3). BSfl^macis^^as-rsfc 

«)Mi/t h(20)^SB$nr*jO. SHtiPCCtt 
»»Ba»fcJ:tfBB5***? hC0)CCJ;9fia#(ST 
LfcCiJ:-? T j3BWi§$*> 6 #r ffl U /c@#J&# 2 40 
«rs/t*©B«iiRffl5SE^;u^cv3)3W»astirCi 

*r»«. @<XT4/cat>©»SW(2l)iC]SEi@E^(vi)4 
AbXmt&LX^Z. tek±MmtmmfeQ9)±LX{Z 
H 1 fc«LA**ttBMWa^fc©*Jt»C^Bt«ffl 

u @*©^4±ifi@mi^i(i9)©jsa5ccji^-r^^ 

On>}g«©t>©. *4l»ttS6Cc*-f ^a>JBS© 
&©<ctt#S£BBU »trt£J:£H*&ffit©#* 
tttt©l«J± 5 -if /cff*3;© *> ©9*«flEffl r * S . 
[0 02 8] ±E»BB(2i)K:tt. K^gt*l(2i)F*g©a 

K*««i-r4jaBtn-cT4). ttftffltaurt&BB-rsB 
(vi)Cc J: 0 BE*3WST-T 4 c i «c <k o r^gl U/cH(*jS 

»i*jij»*ft^iiiRr4fc*©H(*fiS»iaiRv^> 
(a). &mis£vmm^&m#f&fm!VL7<(>(i2), s 
MR%«iftss»@iR^ > (L3), a*jiS»@jR7 -/ > a 
4)*s^sbrc^. 

[0 02 9 ] nBOr±ES/^f-A*fflt>riKft^*;U«: 
(1) CCf±iA^. »^fllC2) r»»UX7V-8PB(3) 

r^si©**^, fcH**<s«fl><***ffle. bb 

I^SJJ:v8(8) rt©BB»BSSCi3)^ttiitf»2©^ffi 
4»4Ci^"C#4. 

[0 03 0] GCtJHIt^jiia^^itt, 
^U/c^ B ^^^(35), *5l>«BSSft^*JU^6©» 
BtfBB&HBSBWZ)*^^©. 
ffir®^ A (35)* 6»« S nfc®^ B (46)r ft ott 

[0031] tCRcm i ^{co^r^to ^s-r-< 
n, sa&»«(2) KAOBfSo^firSftttos. bet 

&BBmkfMcJ:0*JI«:»B. jaB-r*BK©ttS* 

[o o 3 2 ] w^n/c&^w, x^y-iMf 
(3) tca?>n^o kx 7 y-i?» (swiax^y-B 
H(3) ccgi!3n/cX7y-K ! fflas i S(4) Kicto. a 

BI?^Ki?»C5) ^6Wft3tiSBBINmd:fR^* 
;u«rfi^. »»0X7'j-«:H«8h4. corns, » 

©wm*««. mtmiiKQ <fco^y-if«(3) <c« 
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^v'J-^mMLXh^o ttc, AM'**'!'** 

[ o o 3 3 ] ftfc, xmivtiustzmmimtbx 

m, h;ux>^<D5r#&{t£ftffi, r-feh> 

[0 03 4] ±BX7 9-tt, ME* 7(7) 

-(ommtmrn^mm, mm, mmmftmw nam* 

*KE«tt*>7(io)fcJ:g. BB?HflB*»jfrr*E 
**"Cj|flEU j8BI?£l£B(8) CC2|jRLTfcJ:l>. 20 

[0035] ±Kmmn&xm m team® t-* a« 

1ft. Hfi$ti. *fci*ESIBE^(vi)CCJ:OjHB»tt98«!: 
«c*E*fcffi}#StiS<t9CcU"C*S. fcfc. ttdHtb- 

»S(6SC8) ft<Dag±H. *Sl^SjaKfiT©ttK«c 

[0 0 3 6 ] ME*7'J-#>7C7) CCJcoTfiBIHE 

Cii)«c <t OSlSMIi^Mt^^Mg^tM^ 30 
ftaH#5J£S(i3)CCA*. *fc. MERf*#>:/(io) 
<CJ:9&BIK£JSB(8) tciHffi$ti/c»(*tJSSS, M 

k. ^jm»^(i2)icj; werns ^ 

[003 7 ] jBB»SJ£S(i3)«c*5l»r«. aB§IW£<$ 

v-iMBB. *^-*-tt«)BB*»tt, fiJHMlA 40 
«r^>#JttWBcg. ^Ofcffi^fc^MBBJH* 
ttec»#-rs. jfflBI?«»cc<fca»»^«»3&ific6« 

»DttB*«o. fcfc. ±JE©BB»tt(*(cj:S*)» f 

[0 0 3 8] ±HHB»Si£Sa3)r«ffli3 ti/c4fiS«J 
tt. Btt»«S(i5)tcai6><i-5. BlfcTSOfcjfBBIJS 

fc^cs) *ffl^ f »jaB»sa£;S(i3)rt(cjffiB»5i£s so 
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tt7)*B*r*C ifc iOBB»SKBci3)OfflCI*fii 
(8) <f:LT02(b) tC^L/c^(7)^ffl^/c^^C«, ± 

saBt*=o*^Bf«Bjissa5)«cttBu. eig^t^a 

So 

[0 03 9 ] Btt»S!S(i5)"Ctt. #»£/&&:fcJ:tffi 

ffliSaiKE-'^l'^(v2)*/|"0rBftfiJ^i iuriHliR^ 
[0040] flBf*5£B(9 ZWc£jm\t t 

iffi£©flKicBB-f t £flttt<DfiSM:fi 
BW«*<OB»fflKfetTitt*J:^tc-rs. SdiWfSI 
«(i9)r ttBB^f*©Htt#T#5 ciici:^ r»iu 

tfaS#2 t bxffimzti, BftB^ME^A^otf)* 
^UrHJRStiS. BWtBffiCi9Ar«riBO«cir^ 
«coi>rtt. BBWim^A€cttB(«im«Ci9}^6tt 

[0 04 1 ] ±M««|«ci9)*fflA^ia«tt i HIE 
BBE^FCvDCCJiOASlESrWISnfca. #8M(21) 
CcaS6ti&. K»Wi(2i)rt«H»^ + ^y h(22)tc<fc 
99f3E©flttCCBBShr^S. K»m(2i)A<c**t> 

fcB(*a»3. ^^J:V«Mra«ttttdt». 

So 

[0042] <c*$. tjaj^^Tit mmttc&t), « 

(8) *a»iyj«:»BL, *ft*h©»BE#5J2S 

(8) ©»a*a&5attcci8SL. &a*aBtt«cff^ 

[0 04 3 ] «TCCtt»OfcjRa^**;l/« f ®B^g!® 
iR4ll«*ftft:«)a)±BBBinSJ£B(8) tcfcc^sas, 

®c;S(8) <D^fr^i:t^«aS. HE*©Kt»jfefr. Wit 
I2BINUE. BWE^JJ:0+^iSa. *E*frr*Sffl 
S773K, E^35MP a RET*. B 
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m. ^*P^*^>&£*S,&-COO-. -CH = CH 
-. -CH 2 CH 2 -©*S£#HSU S^Kti-Otf 

V-;HSfJ!i. X-^-if--, j89J«S4i©W 

*fflBfffl&(* i o ^cc»»-r sctm ft o fc- 
[0044] ±K©£frfc:fec»r, HttM«S(i5)^6 

c <h # ft fe-»<o^ii i i o r 

JIWE»©»I*I«. #MJS^(Dt^S9<0R#o9rS 
rlf« (3) &c{£*SU S6KKffl. i^E©^riSg 

[0045] ±BSfefrr«iffl4fT ^ytti^cctt. sfeisns 
W$j<f:ft£. 
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[004 6] ^CtC. «^tt«BV^iU*©« B Wffl* 

flZi&ftZi tist&mttn ±lx, * 4 o tt*8» ± l r »; it 

fcot>r*r. C©«£, jHBI?R(ES(8) ©£fr*Jt 
®WfiK. E#©ffiO&ft, mtfSS5 9 3K. E# 

20MPaiKoniHwcniri. mmwmm 

(8) rtr«att^Frt©Bc»^. WAB-COO-© 

r*. */c. *a^^iH*i©«MBiJss^©»jBgi6tec 

*te*»^*^rt©4B|iS»*»^7^«:oc» 

[004 7] ±E©aftcc*jiir, mwmmmavfr* 

»«fi^*;Urt©^7^^^KJij»3WHi*JSE»l cbOT 
Ig/S^^jttXg. #JB«^l!^gfS©H#©3rj£ 

©^oisxccfcojaasti. #5z*?\sy h&<fct>'&* 
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(54) METHOD FOR RECYCLING TREATMENT OF LIQUID CRYSTAL PANEL AND SYSTEM 
FOR RECYCLING TREATMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
recycling a liquid crystal panel and a system for the 
recycling process by which a liquid crystal panel can be 
efficiently processed, the effective components in the 
liquid crystal panel can be recovered at high yield, and 
discharge of harmful substances accompanied by the 
process can be decreased. 

SOLUTION: The liquid crystal panel to be processed is 
sent to or put into a supercritical reaction chamber 13 in 
a supercritical reactor 8 without separating plastics or 
metals. The liquid crystal panel is decomposed and 
dissolved by a supercritical fluid in the supercritical 
reaction chamber 13. The decomposed and dissolved 
product in the supercritical fluid is sent to a solid 
trapping chamber 1 5 where a solid component 1 in the 
liquid crystal panel is recovered. Further the 
temperature of the product is decreased by a cooling 
device 1 8 and the product is sent to a solid trapping 
tank 19 where a crystallized solid component 2 in the 

liquid crystal panel is recovered. Then the pressure of the product is reduced to the 
atmospheric pressure through a high-pressure controlling valve V1 and the product is sent to a 
separation tank 21, where a solid component 3 in the liquid crystal panel is crystallized while the 
liquid crystal and the synthetic resin material in the liquid crystal panel are separated into 
phases of a solvent, solvent-soluble liquid component, solvent-insoluble liquid component and 
gas component and each component is recovered as a material for recycling. 
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CLAIMS 



[CbWs)] 

[Claim 1] The liquid crystal panel and supercritical solvent which should be processed in the 
supercritical reactor which is the recycle art of a liquid crystal panel and can create a 
supercritical place are supplied, heating pressurizstion of the inside of this supercritical reactor 
is carried out. and the above-mentioned supercritical solvent is made into supercritical fluid. By 
this supercritical fluid By disassembling the above-mentioned liquid crystal panel, dissolving, and 
cooling and decompressing the product The recycle art of the liquid crystal panel characterized 
by depositing the metal component in a liquid crystal panel etc, and separating the Gquki crystal 
and the synthetic -ressi ingredient in this Gquid crystal panel as a tow molecular weight 
compound etc, and obtetotng the recyclable matter. 

[Claim 2] The above-mentioned Squid crystal panel is the recycle art of the Gquid crystal panel 
according to claim I which is ground, is mixed and distributed by the supercritical solvent is 
pressurized by the critical pressure, and is supplied in the above-mentioned supercritical 
reactor. 

[Claim 3] h is the recycle art of the liquid crystal panel according to claim I which the above- 
mentioned supercritical solvent is pressurized by the critical pressure, and is supplied to the 
above-mentioned supercritical reactor by supplying the above-mentioned Squid crystal panel 
directly in a supercritical reactor. 

[Claim 4] It is the recycle art of the liquid crystal panel according to claim I which the above- 
mentioned liquid crystal panel which should carry out processing is the liquid crystal separated 
from the liquid crystal panel, including a circuit base, and the above- m en tioned supercritical 
solvent is pressurized by the critical pressure, and is suppSed to the above-mentioned 
supercritical reactor. 

[Claim 5] A supercritical solvent is the recycle art of the liquid crystal panel according to claim 1 
to 4 which is water. 

[Claim 6] The matter collected from the above-mentioned liquid crystal panel is the recycle art 
of the liquid crystal panel according to claim 1 which is an indium. 

[Claim 7] Tho recycle art of the liquid crystal panel according to claim 1 to 6 which collects the 
components which do not decompose and dissolve in tho above-mentioned supercritical fluid 
within a supercritical reactor, cools the above-mentioned product below to critical temperature, 
collects metal compone n ts etc.. decompresses to atmospheric pressure after that, and was 
made to carry out separation recovery of a gas component, solvent insoluble liquid component, 
solvent and solvent meltable liquid component and the solid-state component 
[Claim 8] The liquid crystal panel which it is prepared in the supercritical reactor which is the 
recycle processing system of a liquid crystal panel, and can create a supercritical place, and 
should be processed, and the supercritical reaction chamber which contains a supercritical 
solvent The heater which warms this supercritical solvent to high pressure pumping and critical 
temperature which pressurize the critical pressure so that this supercritical solvent may be 
made into supercritical fluid. The condensator which a liquid crystal panel is disassembled and 
dissolved by supercritical fluid in the above-mentioned supercritical reaction chamber, and cools 
the product The recycle processing system of the liquid crystal panel characterized by providing 



the solid-state uptake tub which collects the metal components in the Gquid crystal panel which 
deposited below with critical temperature etc, and the separation tub which decompresses a 
product and collects the Gquid crystal and the synthetic-resin ingredients in a Gquid crystal panel 
as a low molecular weight compound etc below to the critical pressure. 
[Claim 9] The recycle processing system of the liquid crystal panel according to claim 8 which 
has the grinder which grinds the above-mentioned Gquid crystal panel, the slurry tank dispersedry 
mixing and made into a slurry to the liquid crystal panel which had the supercritical solvent 
ground, and the high-pressure slurry pump which pressurizes the critical pressure and supplies 
this slurry to the above-mentioned supercritical reactor. 

[Claim 10] The above-mentioned supercritical reactor and a supercritical reaction chamber are 
the recycle processing system of the Gquid crystal panel accordtog to claim 8 which has the 
high-pressure fluid pump which is formed possibto [ dosing motion ] so that the direct supply of 
the above men ti oned Gquid crystal panel can be carried out pressurizes the critical pressure 
and supplies a supercritical solvent to the above-mentioned supercritical reactor. 
[Claim 1 1] The recycle processing system of the liquid crystal panel according to claim 9 which 
has further the high-pressure fluid pump which pressurizes tho critical pressure and supplies a 
supercritical solvent to the above-mentioned supercritical reactor. 

[Claim 12] The recycle processing system of the liquid crystal panel according to claim 8 to 1 1 
with which the solid-state uptake room which collects the metal component which does not 
decompose and dissolve in the above-mentioned supercritical fluid, mineral matter, etc. is 
prepared to the above-me n tioned supercritical reactor. 

[Claim 13] The recycle processing system of the liquid crystal panel according to claim 8 with 
which churning ****** for carrying out churning **** of the product is prepared to tho above- 
mentioned supercritical reactor. 



[Translation done ] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention processes a liquid crystal panel, where discharge of 
harmful matter is reduced, disassembles liquid crystal and resin into a harmless low molecular 
weight compound as if the useful metal in a liquid crystal panel and glass are collected, and 
rotates to the recycle art and recycle processing system to collect 

[0002] The liquid crystal display is used widely as display devices, such as current, a notebook 
sized personal computer, a video camera, a cellutar phono, a calculator, and a clock. 
Furthermore, in recent years, development of en insido-of-a-house external use large-sued 
liquid crystal display, a liquid crystal television, etc. progresses, and the application and a volume 
are very large. These liquid crystal displays are in the present condition that it is discarded by 
failure, the life, or mold delay of the device to which the liquid crystal display besides failure of 
the liquid crystal display itself is connected, and the huge amount is discarded annua By. 
[0003] The outline of the TFT (Thin Fum Transistor) method color liquid crystal display for 
personal computers is shown in drawin g 4 as an example of the configuration of a liquid crystal 
display. The plastics chassis in drawing (31). a lamp (32). a lamp reflecting plate (33). A lamp 
cover (34). a diffusion sheet (36). and (39) A prism sheet (37) and (38) Although it reuses by the 
reuse as components and a light guide plate (40) and a reflective sheet (41) can reuse a liquid 
crystal display as a resource by dissolving and classifying Approaches enclosed with the Liquid 
crystal panel (35) which constitutes the body of a liquid crystal display, and its interior, such as 
liquid crystal and a circuit base (42). are in the situation which is not established 
[0004] The cross-section schematic diagram of an example of the eloetrochromatic display panel 
of a TFT method used widely now is shown in drawin gs . A liquid crystal panel (35) pastes up 
color filter base sheet glass (43) and TFT base sheet glass (44) by the seal resin (45) of an 
epoxy system, encloses the spacer (47) made of liquid crystal (48) and acryfic resin with the gap. 
and is constituted. The polarizing plate made of acrylic resin (48) has pasted the single-sided 
field of color filter base sheet glass (43), and the transparent electrode (50) containing red. blue, 
groen. the color filter (49) that consists of black color material, and the orientation film to which 
orientation of the liquid crystal is carried out is installed in the field which touches liquid crystal. 
Moreover, the polarizing plate made of acrylic resin (51) has pasted up also like the single-sided 
side of TFT base sheet glass (44). and the transparent electrode (53) containing the orientation 
film and TFT (52) is instated in the field which touches liquid crystal. 

[0005] The above-mentioned transparent electrode (TTO) (50) and (53) So that TFT (52) may 
generally be constituted in acrylic conductive resin It is produced, inside, to metals, such as high 
added value useful metals, such as rare metals, such as an indium, and molybdenum, a tantalum, 
and noble metals, titanium, aluminum, tin. a tungsten, manganese, and germanium, and a pan as it 
is When discarded, metals, such as chromium which becomes harmful to en environment an 
arsenic, lead, cadmium, and a gallium, exist Moreover, although it divides roughly and a 
pneumatic liquid crystal, a smectic liquid crystal, and a ferroelectric liquid crystal are used as the 
above-mentioned liquid crystal, as for all of those matter, the benzene ring and the cyctehexane 
ring which were embellished with the straight chain a Iky I group or the cyano group having the 
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panel etc. are dissolved and collected, and the liquid crystal in a liquid crystal panel is 
disassembled into a harmless low molecular weight compound, the recycle art and recycle 
processing system of a liquid crystal panel using the supercritical fluid characterized by 
decomposing and collecting the resinous principles in a liquid crystal panel further to the low- 
mo lecuJar organic compound which constitutes each resin are offered, and the above-mentioned 
technical problem is solved. 

[0013] In addition, in this invention, as a supercritical solvent means the solvent for making a 
supercritical condition and it is shown in drawin g 6 . even if it is in a condition which is slightly 
less than such critical temperature besides the so-called supercritical condition which exceeded 
critical temperature and the critical pressure on the temperature-pressure phase diagram as a 
supercritical condition and supercritical fluid, and supercritical fluid, and the critical pressure, a 
supercritical condition, the subcritical state which has the same capacity as supercritical fluid, 
and a subcritical fluid shall be included on the solubility to reactivity and the matter. 
[0014] Water is explained to an example about the property of supercritical fluid. Generally the 
dissolution rate and solubility to a solvent of the matter increase to temperature. Therefore, as 
compared with the solvent of a room temperature, the dissolution rate and solubility to a solvent 
of the matter become large in the supercritical condition in a hot condition as compared with the 
solvent of ordinary temperature. Drawing 7 shows the relation between a pressure and the 
dielectric constant of water about some temperature. A dielectric constant is an index which 
shows the polarity which the matter has here, and it turns out that the polarity of water 
becomes Urge by enlarging a pressure and considering as a supercritical condition. Thus, in 
supercritical fluid with a large polarity, the dissolution rate and solubility of the matter become 
C a dielectric constant ] large greatly about both metal metallurgy group oxide and organic 
compound. 

[0015] Drawing 8 shows a pressure and the relation of the ionic product of water about some 
temperature. The ionic product of water is a product of underwater hydrogen ion concentration 
and hydroxide-ion concentration, and is enlarging a pressure and considering as a supercritical 
condition here, and the ionic product of water becomes large. Thus, in supercritical fluid with a 
large ionic product, in order that a hydrogen ion may work as an acid and the hydroxide ion may 
work as alkali, the dissolution rate of a metal metallurgy group oxide and solubility become large. 
[0018] Moreover, generally various kinds of reaction rates increase exponentially to temperature. 
Therefore, in the supercritical condition which is in a hot condition as compared with the solvent 
of a room temperature, it happens at high speed as compared with the case where various kinds 
of reactions are ordinary temperature. As furthermore shown in drawing 7 , the polarity of water 
becomes large by enlarging a pressure and considering as a supercritical condition, and in such 
supercritical fluid, the reaction rate of ion-reactions, such as a hydrolysis reaction of resin or 
the organic substance, becomes large. Moreover, in order that the ionic product of water may 
become large by enlarging a pressure like drawing _8 and considering as a supercritical condition, 
end the reaction rate of an ion-reaction may become large into such supercritical fluid, and also 
a hydrogen ion may work as an acid and the hydroxide ion may work as alkali, the reaction rata 
of both of acid catalyzed reaction and alkali catalytic reaction becomes large. 
[001 7] When a liquid crystal panel exists in the supercritical fluid which has the description which 
was described above, most metal components containing high added value useful me Lab. such as 
an indium contained in a transparent electrode or TFT. will be dissolved in supercritical fluid. 
Moreover, the straight chain alkyl group end cyano group which embellish association of -COO- 
of the intramolecular. -CH=CH- -CH2CM2-. etc.. the benzene ring, and a cyclohexano ring 
cleave by reactions, such as hydrolysis and a pyrotysis. further, the benzene ring or the 
cyclone *ane ring itself is quickly decomposed into the low-molecular organic compound which 
makes the benzene ring or a cyclohexane ring a frame, and the liquid crystal in a liquid crystal 
panel is dissolved in it by supercritical fluid. It win decompose into the low molecular weight 
compound which constitutes resin altogether out of supercritical fluid quickly, and acrylic, such 
as a polarizing plate in a liquid crystal panel, a resin seal, a spacer, and a transparent electrode, 
and epoxy system resin will dissolve into supercritical fluid. Decomposition by supercritical fluid, 
such as inorganic substances, such as color material contained in color filter base sheet glass. 



basic structure of the shape of a straight chain connected with association of -COO-. -CH=CH- 
. and -CH2CH2-. and having toxicity about some Squid crystal is known. Moreover, generally the 
Squid crystal display mixes and uses two or more liquid crystal matter. 

[0006] Collect in recycle processing of a liquid Crystal panel in a transparent electrode, the rare 
metal contained in TFT, noble metals, and the condition that high added value useful metal 
components, such as an indium, are especially reusable. Disassemble liquid crystal into the 
harmless low molecular weight compound which can be discarded or reused Decompose 
resinous principles, such as a polarizing plate, seal resin, a spacer, and a transparent electrode, 
into the harmless low molecular weight compound which can be discarded or reused. Although to 
collect in the state of the condition of the sheet glass which can reuse glass, such as color filter 
base sheet glass and TFT base sheet glass, or a glass caret is demanded, it cannot be said that 
these matters are enough filled with the approach of the conventional liquid crystal panel which 
carries out the following 

[0007] It reclaimed tend from the liquid crystal panel until now. or it has been processed by 
incineration. By the approach of processing a liquid crystal panel by reclamation, in order to 
discard without collecting the useful component which exists in a liquid crystal panel. i.o„ a rare 
metal, noble metals, and resinous principles, it becomes a problem from a viewpoint of resource 
reuse and a deployment The soil pollution by the liquid crystal and the heavy metal compound 
which flow out of the Bquid crystal panel from which it reclaimed land is also a big problem. A 
liquid crystal panel is put into the container of corrosion resistance, and although the approach 
from which it reclaims land to the abandoned mine of a mine is also taken, it cannot be said as 
fundamental processing of a liquid crystal panel 

[0008] Since it bums without collecting enough the useful components which exist in a Bquid 
crystal display by the approach of incinerating and processing a Squid crystal panel, it becomes a 
problem from a viewpoint of resource reuse and a deployment, and also it is a problem to 
generate the harmful matter which contains dioxin at the time of combustion. 
[0009] although the method of suppress generation of harmful matter, such as dioxin, and collect 
a zinc oxide, a metal melting lump, and slags by mix a liquid crystal panel with steel manufacture 
dust, coal, etc in the furnace of a high temperature service 1000 degrees C or more, and bum 
be also propose, in order to use that a processor become very large-scale and coal for a 
combustion fuel the viewpoint of energy saving and the point of increase the carbon dioxide 
levels in air pose a problem. 

[0010] Although there is also a method of manufacturing a tile and the construction aggregate by 
grinding a Bquid crystal panel mixing with day by special combination, and calcinating at the 
temperature of about 900 degrees C In the law. a Bquid crystal panel Before grinding. exfoBate 
and the color fitter base sheet glass and TFT base sheet glass of a liquid crystal panel are made 
to separate beforehand it is required to exfoliate the polarizing plate on each base sheet glass 
further, the special equipment for it is required, and a problem is as an approach of processing a 
liquid crystal panel in large quantities. Moreover, the point that processing of the exfoliative 
polarizing plate or liquid crystal is not taken into consideration is also a problem. 

toon] 

[Problem(s) to be Solved by the Invention] While the solution technical problem of this invention 
processes a liquid crystal panel where discharge of harmful matter is reduced and collecting the 
useful metal in a liquid crystal panel, and glass, it is in offering the recycle art and recycle 
processing system of a Bquid crystal panel which decompose into a harmless low molecular 
weight compound, and enabled it to collect liquid crystal and resin. 
[0012] 

[Means for Solving the Problem] According to this invention, the solubility to a metal metallurgy 
group oxide is large, it is extremely rich in reactivity to the decomposition reaction of the organic 
substance, such as liquid crystal and resin, and the solubility to the organic substance is also 
largo, and the approach and system which process a liquid crystal pane) using the property of 
the supercritical fluid which can change the reactivity and solubility promptly continuously are 
offered by changing a pressure and temperature. That is, it sets to the supercritical reactor 
which can create a supercritical condition, and the useful metal components in a liquid crystal 
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TFT base sheet glass, and a color filter, and the dissolution will separate a difficult componen t 
with a metal component and a resinous principle, and it will remain into supercritical fluid as a 
solid-state. Or the low-molecular organic compound metallurgy group which dissolved in tho 
supercritical fluid furthermore dissolved lowers temperature, it can be promptly dissociated or 
deposited from supercritical fluid by making a pressure small. 
[0018] 

[Embodiment of the Invention] Dra wing 1 is the explanatory view showing one example of the 
recycle processing system of the liquid crystal panel of this invention- Processed material tank 
which contains the liquid crystal panel which should be processed in this drawing (t) Grinder 
which grinds a liquid crystal panel (2) It is connected. This grinder (2) Catalyst which is needed 
for the liquid crystal panel, the supercritical solvent and processing which were ground. Slurry 
tank for mixing drugs, such as an oxidizer, and containing as a slurry (3) It is connected rt 
addition, this grinder (2) ****** — a liquid crystal panel is beforehand cooled and frozen in liquid 
nitrogen etc. and the existing equipments, such as a coarse crusher equivalent to a fracture 
machine and a grinder which is efficient and performs grinding can be used. 
[0019] the above-mentioned slurry tank (3) **** — supercritical solvent tank (5) which contains 
a supercritical solvent Catalyst which is connected through a bulb (v6) and is needed for 
processing. Tanks (6). such as a catalyst drugs, etc. which contain drugs, such as an oxidizing 
agent It is connected through the bulb (v7). moreover, this slurry tank (3) **** — slurry tank 
impeller (4) for mixing drugs, such as a fiquid crystal panel which should be processed a 
supercritical solvent and the catalyst which is needed for processing, and an oxidizer, 
cSstrfcuting. and preparing to a slurry It is bts tailed The above-mentioned slurry tank (3) 
Supercritical reactor which creates a supercritical condition and performs processing by 
supercritical fkiid (8) High-pressure slurry pump to connect (7) It is connected 
(0020] the above-mentioned supercritical reactor (8) **** — tanks (9). such as a solvent which 
contains drugs which are needed for a supercritical solvent or processing, such as a catalyst and 
an oxidizer, a catalyst and drugs. High pressure pumping (10) to connect is connected through 
the high-pressure bub (v5). Moreover, this supercritical reactor (8) The solid-state uptake tub 
(19) is connected with the delivery through the condensator (18) for lowering the temperature of 
a product and supercritical fluid. In addition, this supercritical reactor (8) In the Wet-port section 
and the outlet section, it is this supercritical reactor (8). The pressure gage (P1) for observing an 
inner pressure, (P2). and (P3) ere installed 

[0021] the above-mentioned supercritical reactor (8) ****** — the postscript of everything but 
the configuration shown in drawing 1 is carried out — as — d raw ing 2 (a) (b) And drawing 3 R> 3 
(a) (b) (c) The shown configuration can be used, supercritical reactor (8) shown in drawing 1 
**** — this supercritical reactor (8) The heating heater (14) for heating inside more than critical 
temperature is installed Moreover, this supercritical reactor (8) The supercritical reaction 
chamber which performs processing by supercritical fluid inside (13). This supercritical reaction 
Chamber (13) and the above-mentioned high-pressure slurry pump (7) The slurry or cheater 
which heats the slurry which connects through a high-pressure bulb (v4). and contains a liquid 
crystal panel more than critical temperature (1 1). Preheaters. such as a solvent which heats 
drugs which connect this supercritical reaction chamber (13) and the above-mentioned high 
pressure pumping (10), and are needed for processing of a solvent and a liquid crystal panel, 
such as a catalyst and an oxidizer, more than critical temperature, a catalyst and drugs (12), The 
solid-state uptake room (15) which carries out uptake of the solid-state component 1 in the 
product generated by processing is installed. 

[0022] The device which rakes out exactly products, such as supercritical reaction chamber 
churning ****** (17) driven through elevated-temperature high-pressure churning shaft seating 
(18). can also be installed in the above-mentioned supercritical reaction chamber (13). Moreover, 
the thermometer (T 1 ) which observes the temperature in this supercritical reaction chamber 
(13). and (T2) are installed in the inlet-port section of this supercritical reaction chamber (13). 
and the outlet section. In addition, things of a non seal mold, such as a thing using the alternating 
current external magnetic field besides mechanical seal as the above-mentioned churning shaft 
sealing for elevated-temperature high pressures (16) or a thing which transmits tho drfring force 
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of a motor to on impeDer with a permanent magnet, may be used 

[0023] Moreover, the above-mentioned solid-state uptake room (IS) is the above-mentioned 
supercritical reactor (8). It has connected with the above-mentioned condensator (18) installed 
outside, and the elevated-temperature high-pressure bulb for solid-state recovery (v2) is 
installed in the exhaust port of this soBd-state uptake room (15). In the example shown in 
drawing 1 as this soBd-stata uptake room (15). although the particle settling tank format is used, 
a centrifugal held can be used, and the thing of the cyclone format which carries out uptake only 
of the soBd-stata to the pars basilarb ossis occipitalis of the above-mentioned sofad- state 
uptake room (15) etc. can also be used 

[0024] Drawing 2 (a) Shown supercritical reactor (8) Supercritical reactor shown in drawing 1 (8) 
It constitutes in the gestalt of a longwise tub type or a column type, and installation area is made 
small this supercritical reactor (8) **** — preheaters (12). such as a slurry preheater (1 1). a 
solvent, a catalyst and drugs. — supercritical reaction chamber (13). The heating heater (14). 
the soBd-state uptake room (15). etc. possess, and the above-mentioned slurry is a supercritical 
criticolity reactor (8). It is this supercritical reactor (8) from the upper part. It enters, and it is 
constituted so that the liquid may be sent by the solid-state uptake room (15) connected to a 
condensator (18) from a lower part. In addition, the above-mentioned supercritical reactor (8) It 
does not necessarily need to be constituted and installed perpendicularly and you may install at 
an angle of arbitration. 

[0025] Moreover, drawing 2 (b) Shown supercritical reactor (8) A batch mesh (23) is prepared in 
the pars basBarb ossis occipitalis of a supercritical reaction chamber (13). and inside, partition 
formation of the solid-state uptake room (15) is carried out and it considers as the structure of 
one apparatus, this supercritical reactor (8) **** — preheaters (12). such as a shsry preheater 
(1 1), a solvent a catalyst and drugs, — supercritical reaction chamber (13) And a heating heater 
(14) etc. possesses, and the above-mentioned slurry goes into this supercritical reaction 
chamber (13) from the upper part of the above-mentioned batch mesh (23) which divides a 
supercritical reaction chamber (13) and a sofid-state uptake room (15). and it is constituted so 
that the Begad may be sent by the condensator (18) from the upper part of a supercritical 
reaction chamber (13). In addition, the above-mentioned supercritical reactor (8) It does not 
necessarily need to be constituted and installed perpendicularly and you may install at an angle 
of arbitration. 

[0026] further — again — supercritical reactor (8) ****** — drawing 3 R> 3 (a) Cb) (c) So that 
it may be shown Drawing 1 and drawing 2 (a) (b) The shown above-mentioned supercritical 
reactor (8) in order to teach the liquid crystal panel which should be processed directly to some 
heating heaters (14) and a part of supercritical reaction chamber (13) The thing in which the 
heating heater covering device (24) and supercritical reaction chamber covering device (25) 
which can be opened and closed were formed can also be used. 

[0027] the above-mentioned solid-state uptake tub (19) connected with the above-mentioned 
condensator (18) **** — The the r m o meter for observing the temperature m this solid-state 
uptake tub (19) (T3). The temperature control jacket (20) for carrying out temperature control of 
the inside of this soBd-stete uptake tub (1 9) is installed. To an exhaust port with a condensator 
(18) and a temperature control jacket (20) temperature fell — the high-pressure bulb for solid- 
state recovery for collecting the solid-state components 2 which deposited from the 
supercritical solvent (v3) is installed. This solid-state uptake tub (19) is connected with the 
separation tub (21) for separating and collecting the products generated by processing through a 
high-pressure pressure regulating valve (vl). In addition, the thing and centrifugal field of a 
particle settling tank format which were shown in drawing 1 as the above-mentioned solid-state 
uptake tub (19) are used, and the thing of the thing of the cyclone format which carries out 
uptake only of the solid-state to the pars basParis ossis occipitalis of the above-mentioned 
solid-state uptake tub ( 1 9). or the format which installed the impeller in the cyclone format 
further and the separability ability of the solid-state by the centrifugal force and a liquid raised 
etc. can be used. 

[0026] The thermometer (T four) which observes the temperature in this separation tub (21). and 
the temperature control jacket (22) which carries out temperature control of the inside of this 
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and goes into a supercritical reaction chamber (13). Moreover, it is a supercritical reactor (8) by 
the high-pressure liquid pump (10). The sent fluid is heated to the predetermined temperature 
which forms a supercritical condition by preheaters (12). such as a solvent a catalyst, and drugs, 
and goes into a supercritical reaction chamber (13). 

[0037] Processing by supercritical fluid is performed in a supercritical reaction chamber 03). 
That is. in the temperature in a supercritical reaction chamber (1 3). and a flow and pressure 
requirement the matter which can dissolve dissolves in supercritical fluid among the metal 
components contained in TFT and the transparent electrode in a liquid crystal panel. Moreover, 
the low molecular weight compound which resinous principles, such as the liquid crystal and the 
polarizing plate in a liquid crystal panel, seal resin, and a spacer, happened, and the 
decomposition to a low molecular weight compound generated is dissolved in supercritical fluid. 
Components, such as a glass metallurgy group which the decomposition or the dissolution by 
supercritical fluid do not take place, or cannot dissolve, maintain a solid condition. In addition, in 
decomposition by above-mentioned supercritical fluid, and the dissolution, since processing is 
performed in supercritical fluid, various kinds of harmful by-products containing oSoxin are hardly 
generated. 

[0036] The product processed in the above-mentioned supercritical reaction chamber (13) is 
sent to a solid-state uptake room (15). Supercritical reactor shown in drawing I (8) It uses, and 
when the device which rakes out products, such as supercritical reaction chamber churning 
****** (17). to a solid-state uptake room (15) side is installed in this supercritical reaction 
chamber (13). a product can be raked out in the direction of an outlet of a supercritical reaction 
chamber (13) by driving this supercritical reaction chamber churning ****** (17). Moreover, 
supercritical reactor (8) It carries out and is drawing 2 (b). When what was shown is used, the 
component which only the above-mentioned soBd-stato sedimented in the solid-state uptake 
room (15). and dissolved in supercritical fluid and this supercritical fluid is sent by the 
condensator (16). 

[0039] At a solid-state uptake room (15). separation of the supercritical fluid and the solid-state 
containing the component which dissolves in a decomposition product and supercritical fluid is 
performed, the supercritical fluid containing the above-mentioned decomposition product and a 
dissolution component is sent to a condensator (18). uptake of the solid-state is carried cut and 
they are collected as a solid-state component 1 through the elevated-temperature high- 
pressure bub for solid-state recovery (v2). 

[0040] Supercritical reactor (8) It is cooled by the condensator (18) and the product which came 
out is sent to a soBd-stete uptake tub (19). Although a solid-state uptake tub temperature 
control jacket (20) adjusts the inside of this solid-state uptake tub (19) to predetermined 
temperature, it is made for the temperature of a product to become below the critical 
temperature of supercritical fluid in this case. In this solid-state uptake tub (1 9). when the 
temperature of supercritical fluid fans, solubility becomes small, therefore uptake of the 
component which deposited as a solid-state is carried out as a solid-state component 2. and it 
is collected through the high-pressure bulb for solid-state recovery (v3). About the component 
which does not deposit within a solid-state uptake tub (19). it is conveyed from this solid-state 
uptake tub (19) with a supercritical solvent 

[0041] After the product which came out of the above-mentioned solid-state uptake tub (19) is 
decompressed to atmospheric pressure by the high-pressure pressure regulating valve (vl). it is 
sent to a separation tub (21). The inside of this separation tub (21) is adjusted to predetermined 
temperature by the temperature control jacket (22). A temperature [ by which temperature 
control was carried out into this separation tub (21) ]. solid-state component [ which deposited 
by becoming atmospheric pressure conditions ] 3, solvent and solvent meltable Bquid 
component a solvent insoluble liquid component, and a gas component carry out phase 
separation, and are collected, respectively. 

[0042] bi addition, it sets to this invention and is this supercritical reactor (8) by request It 
installs in two or more juxtaposition. Increase of deed throughput may be aimed at for processing 
to coincidence. Moreover, supercritical reactor (6) It installs in two or more serials. This each 
supercritical reactor (6) You may process gradually by setting temperature as different 



separation tub (21) are installed in the above-mentioned separation tub (21). Moreover, solid- 
state component recovery Rhine for collecting respectively a solid-state component [ which was 
separated when a pressure declined with a high-pressure pressure regulating valve (vl) ] 3. 
solvent and solvent meltable liquid component a solvent insoluble Bquid component and gas 
components (LD. Solvent and solvent meltable Bquid component recovery Rhine (l_2). solvent 
insoluble Bquid component recovery Rhine (L3). and gas component recovery Rhine (L4) have 

[0029] In order to ** and to process a liquid crystal panel using the above-mentioned system It 
is a processed material tank (1) about the Bquid crystal panel which should be processed. It 
teaches and is a grinder (2). It grinds and b a slurry tank (3). After setting and adjusting to a 
slurry Supercritical reactor (8) The 1st approach of supplying. It is a direct and supercritical 
reactor (8) about the Bquid crystal panel which should be processed. The 2nd approach of 
teaching an inner supercritical reaction chamber (13) can be taken. 

[0030] Separation from the liquid crystal panel (35) indicated to be the Bquid crystal panel which 
should be processed here to drawin g 4 . or this Bquid crystal panel may be a thhg including a 
difficult circuit base (42), or the Bquid crystal (46) separately separated from the Bquid crystal 
panel (35) by technique. 

[0031] The 1st approach is shown below, the Bquid crystal panel which should be processed — 
processed material tank (1) from — grinder (2) It is sent This grinder (2) It is ground to the 
particle size of extent decomposed and dissolved easily, predetermined magnitude, i.e.. 
supercritical fluid which carries out a postscript 

[0032] The ground Bquid crystal panel is a slurry tank (3). It is sent this slurry tank (3) — this 
slurry tank (3) Installed slurry tank impeller (4) Supercritical solvent tank (5) from — the 
supercritical solvent and Bquid crystal panel which are supplied are mixed, and it distributes, and 
is prepared by the slurry. In this ease, catalyst which is needed for processing when wished 
especially. They are tanks (6). such as a catalyst and drugs, about drugs, such as an oxidizer. 
RaOy tank (3) It may supply and a slurry may be prepared Moreover, when processing the liquid 
crystal itself separated from the liquid crystal panel, it is the direct and above-mentioned slurry 
tank (3) about Bquid crystal. It teaches, and it mixes to a supercritical solvent and it is 
dbtrbuted 

[0033] In addition, as a supercritical solvent used by this invention, it a desirable that critical 
temperature uses ordinary temperature, i.e.. the solvent which exists about more than 25- 
degreeC and exists with a liquid in ordinary temperature and the conditions of atmospheric 
pressure. It b specifically cheap and there b also no toxicity, and although especially the water 
with which a hydrolysis reaction advances extremely at high speed b desirable, in addition 
although solvents, such as ester, such as ketones, such as aromatic compounds, such as 
aicohob, such as a methanol and ethanol. benzene, and toluene, and an acetone, and ethyl 
acetate, are mentioned, it b not limited to this. Moreover, two or more supercritical solvents may 
be mixed and used 

[0034] The above-mentioned slurry. High-pressure shsry pump (7) It b pressurized to the 
pressure which forms a supercritical condition, and b a supercritical reactor (8). The Bquid b 
sent When required, they are tanks (9), such as a solvent a catalyst and (Bugs, to Bquid sending 
and coincidence of the above-mentioned slurry. An inner fluid is pressurized with a high- 
pressure liquid pump (10) to the pressure which forms a supercritical condition, and it is a 
supercritical reactor (6). The Bquid may be sent 

[0035] The above-mentioned supercritical reactor (6) It b made to be held to the temperature 
from which the inside of a supercritical reaction chamber (13) will be in a supercritical condition 
at a heating heater (14) by inside at heating and the pressure which temperature control b 
carried out and will be in a supercritical condition with a high-pressure pressure regulating valve 
(vl). bi addition, the output of a heating heater (14) is a supercritical reactor (6) by 
decomposition reaction heat oxidation heat of reaction, etc. h b adjusted according to an inner 
temperature rise or the situation of a temperature fall. 

[0036] High-pressure slurry pump (7) Supercritical reactor (8) The sent slurry is heated to the 
predetermined temperature which forms a supercritical condition by the slurry preheater (11). 
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temperature. 

[0043] The above-mentioned supercritical reactor for acquiring for an example the case where 
the Bquid crystal panel ground below is processed using water as a supercritical solvent for 
various kinds of target recovery objects (8) The temperature and the flow and pressure 
requirement which can be set are explained. First the metal components in a Bquid crystal panel 
are collected by high yield, for example, and the conditions for the processing decomposed into 
the very low-molecular compound which can discard liquid crystal and a resinous principle easily 
are shown. In this esse, supercritical reactor (8) Comfitions are set as the condition of 
temperature 773K and pressure 35MPa extent which are an elevated temperature and high- 
pressure conditions enough from the conditions, for example, critical temperature, that 
temperature and a pressure are comparatively high, and the critical pressure. Within a 
supercritical reactor (8). most metal components, such as metals, such as an indium contained in 
a transparent electrode or TFT. and an oxide of those, are dissolved in supercritical fluid 
Moreover, association of ~COO- which connects the benzene ring of intramolecular and a 
cydohexane ring. -CH=CH-, and -CH2CH2- cleaves, and the decomposition reaction of the 
benzene ring and the cyclone xano ring itself occurs further, it b decomposed into very low- 
molecular compounds, such as a carbon dioxide, methane, ethane, ethylene, a methanol, ethanol. 
and ethylene glycol, and liquid crystal dissolves into supercritical fluid. Moreover, it b 
decomposed into a very low-molecular compound fike the case of the above-mentioned Bquid 
crystal and resinous principles, such as resin in the polarizing plate in a Bquid crystal panel seal 
resin, a spacer, end a transparent electrode, are also dissolved into supercritical fluid. Some 
metal components which were not able to dissolve more completely than glass or supercritical 
fluid maintain a solid condition 

[0044] In the above-mentioned conditions, some metal components which were not able to 
dissolve in glass or supercritical fluid in a Bquid crystal panel completely are collected from a 
sofid-state uptake room (15) as a solid-state component 1. This solid-state component 1 is 
processed according to the existing predetermined processes, such as a separation process of 
the glass by pickfing, and a metal component and a refinement process of a metal component 
and reuse, i.e.. material recycle, is presented with it as a glass caret and each metal, In this case. 
aO the metals considered that chromium, an arsenic, lead etc. are harmful are also collected and 
it processes according to the existing predetermined process. Moreover, the metal component 
separated from glass by the collected above-mentioned solid-state component I or the above- 
mentioned pickfing can be supplied to the slurry tank (3) of this invention, and processing by 
supercritical fkad can also be further performed again on an elevated temperature and high- 
pressure conditions. The temperature of this soBd-state uptake tub (19) and the solid-states of 
a metal component it became impossible to dissolve in a supercritical solvent by the flow and 
pressure requirement are collected by the solid-state uptake tub (19) as a soBd-state 
compon en t 2. all are processed according to the existing predetermined processes, such as a 
refinement process, also including the metal considered to be harmful and material recycle is 
presented as each metal. Moreover, as for a low molecular weight compound respectively 
meltable to the solvent as the solid-state component 3, a solvent insoluble liquid component 
and a gas component the solid-state of a low molecular weight compound it became impossible 
to dissolve in a supercritical solvent tn the temperature of this separation tub (21) and the 
conditions of atmospheric pressure from a separation tub (21). a Bquid. and gases are collected 
as a solvent and solvent meltable liquid component These compounds are very low- molecular 
compounds, and are processed according to the existing predetermined processes, such as 
waste gas down stream processing and waste fluid down stream processing Moreover, it 
Associates with a solvent meltable liquid component and a supercritical solvent b processed by 
waste fluid down stream processing or is recycled as a supercritical solvent of a system. 
[0045] when it processes on the above-mentioned conditions, it separates into what a metal 
component dissolves in supercritical fluid, and the thing which is not tfssolvod — having — each 
of above-mentioned conditions, since it is obtained by the solid-state component 1 and the 
sofid-state component 2 In order to decompose into the very low-molecular compound which 
does not contain harmful matter, such as dioiin. for that a separation process is unnecessary. 
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liquid crystal, and a resinous principle with glass especially about the metal component of the 
solid-state component 2. The point which does not need special waste gas down stream 
processing for processing harmful matter and a waste-water-treatment process becomes 
effective. 

[0046] Next, the conditions of the processing for collecting to high yield with a gestalt recyclable 
L for example ] as a fuel by making resinous principles, such as resin ai the Squid crystal and the 
polarizing plate in a Squid crystal panel, seal resin, a spacer, and a transparent electrode, into a 
coal chemical product raw material or are shown. In this case, supercritical reactor (8) 
Conditions are set as the subcritical state of the conditions, temperature 593K [ for example. ]. 
that temperature and a pressure are comparatively low, and pressure 20 MP 8 extent 
Supercritical reactor (8) The weak coupfing of intramolecular, for example, association of -COO-, 
cleaves inside, and Bquid crystal serves as a decomposition product of the comparison- 
macromolocule which makes the benzene ring and a cyciohexane ring a frame, and dbsofves in 
supercritical find. Moreover, the decomposition reaction of the resinous principle in a liquid 
crystal panel also occurs, and it is comparatively decomposed into the compound of a 
macromolecule Bke the case of the above-mentioned Bquid crystal. Moreover, about the metal 
component or glass in a bquid crystal panel, it does not dissolve in supercritical fluid, but a solid 
condition is maintained. 

[0047] bi the above-mentioned conditions, the glass metallurgy group components in a liquid 
crystal panel are collected from a solid-state uptake room (15) as a soBd-stato component 1. 
This solid-state component 1 is processed according to the existing predetermined processes, 
such as a separation process of the glass by pickling, and a metal component and a refinement 
process of a metal component and material recycle is presented with it as a glass caret and 
each metal In this case, all the metals considered to be harmful are also collected and it 
processes according to the existing predetermined process. Moreover, the metal component 
separated from class by the collected above-mentioned solid-state component 1 or the above- 
mentioned pickling can be supplied to the slurry tank (3) of this invention, and processing by 
supercritical fluid can also be further performed again on an elevated temperature and high- 
pressure conditions. In the temperature of this solid-state uptake tub (19). and a pressure, the 
solid-states of the liquid crystal it became impossWe to dissolve in a supercritical solvent or 
the decomposition product of a resinous principle are collected by the soBd-state uptake tub 
(19) as a solid-state component 2. Moreover, as for a decomposition product respectively 
meltable to the solvent as the solid-state component 3. a solvent insoluble Bquid component 
and a very little gas component a solid-state, a liquid, and gases are collected for the 
decomposition product it became impossible to dissolve in a supercritical solvent in the 
temperature of this separation tub (21). and the conditions of atmospheric pressure from a 
separation tub (21) as a solvent and solvent meltable liquid component the above-mentioned 
solid-state component 2. the solid-state component 3, a solvent insoluble liquid component and 
a solvent meltable liquid component — ***♦ — being certain — it is and originates in resin — 
comparatively — the compound of the amount of macromotecules — rt is — each — or the 
existing predetermined process dissociates and refines collectively, and material recycle is 
carried out as a raw material of a coal chemical product it reuses as a fuel, namely, thermal 
recycling is presented Moreover a gas component is processed in the existing waste gas down 
stream processing, it dissociates with a solvent meltable liquid component and a supercritical 
solvent is processed by waste fluid down stream processing, or is recycled as a supercritical 
solvent of a system. 

[0048] When it processes on the above-mentioned conditions . in order to process on that all 
the components of a liquid crystal panel are recoverable as a matter of fact since generating of 
a gas component is smaP , the point that the decomposition product of liquid crystal or resin is 
recoverable with high yield with material recycle or the gestalt which can carry out thermal 
recycling , and the conditions that temperature and a pressure are comparatively smaB . the 
operation cost of a system becomes effective [ a small point ] . 

[0049] In addition, it sets to this invention and is a supercritical reactor (8). The setups of 
temperature and a pressure are not restricted to the above-mentioned conditions, and in order 
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liquid crystal panel on coincidence, and the dissolution take place, base sheet glass exfoliates, 
the liquid crystal enclosed inside and the transparent electrode which exists in the medial 
surface. TFT. a color filter, etc. wiP be exposed to supercritical fluid, and dissolution processing 
win be disassembled and earned out Moreover, glass is a supercritical reactor (8) as sheet glass 
in this case. It will remain inside and wiP be collected. 

[0056] The fluid processed in the above-mentioned supercritical reaction chamber (13) is sent to 
a solid-state uptake room (15). and receives the same processing as the case of the approach 
mentioned above below to teach the 1st and ***♦. Namely, as shown in drawing I R> I, when 
supercritical reaction chamber churning ****** ( 1 7) etc. rakes out to a supercritical reaction 
chamber (1 3) and a device is installed in it a product can also be raked out in the direction of an 
outlet of a supercritical reaction chamber (13) by driving this supercritical reaction chamber 
churning ****** (17). Moreover, supercritical reactor (8) It carries out and is drawing 2 (b). When 
what was shown is used, the component which only the above-mentioned solid-state 
sedan ented in the soGd-stete uptake room (15), and dissolved in supercritical fluid and this 
supercritical fluid is sent by the condensator (18). 

[0057] At a solid-state uptake room (15). separation of the supercritical fluid and the solid-state 
containing the component which dissolves in a decomposition product and supercritical fluid is 
performed, the supercritical fluid con tabling the above-mentioned decomposition product and a 
dissolution component is sent to a condensator (18), uptake of the solid-state is carried out and 
they are collected as a solid-state component I through the elevated- t emper a ture high- 
pressure bulb for solid-state recovery (v2). 

[0058] Supercritical reactor (8) It is cooled by the condensator (18) and the product which came 
out is sent to a solid-state uptake tub (19). Although a solid-state uptake tub temperature 
control jacket (20) adjusts the inside of this solid-state uptake tub (19) to predetermined 
temperature, it is made for the temperature of a product to become below the critical 
temperature of supercritical fluid in this case. When the temperature of supercritical fluid falls m 
this solid-state uptake tub (19). solubility becomes smaP, therefore uptake of the component 
which deposited as a solid-state is carried out as a solid-state component 2. and it is collected 
through the high-pressure bulb for solid-state recovery (v3). About the component which does 
not deposit within a solid-state uptake tub ( 1 9), it is conveyed from this solid-state uptake tub 
(19) with a supercritical solvent 

[0059] After the product which came out of the above-mentioned solid-state uptake tub ( 1 9) is 
decompressed to atmospheric pressure by the high-pressure pressure regulating valve (vl). it is 
sent to a separation tub (21). The inside of this separation tub (21) is adjusted to predetermined 
temperature by the temperature control jacket (22). A temperature [ by which temperature 
control was carried out into this separation tub (21)]. solid-state component [ which deposited 
by becoming atmospheric pressure conditions ] 3. solvent, and solvent meltable liquid 
component a solvent insoluble liquid componen t end a gas component carry out phase 
separation, and are coDected. respectively. 

[0060] After performing processing by predetermined time amount supercritical fluid, liquid 
sending of a solvent with a high—pressure liquid pump (10) etc. is stopped, and a pressure 
regulating valve (vl) is released, and it is a supercritical reactor (8). After returning inside to 
atmospheric pressure conditions, a heating heater covering device (24) and a supercritical 
reactor covering device (25) are opened. The solid-state components in a reactor are collected. 
Under the present circumstances, the above-mentioned liquid crystal panel is a direct 
supercritical reactor (8). Since it is taught inside, sheet glass is recoverable as it is. Moreover, 
when the liquid crystal panel of two or more sheets is prepared using an electrode holder (26). 
this electrode holder (26) and liquid crystal panels (27) can be collected collectively. By the 
existing predetermined approach, it dissociates, respectively and material recycle is presented 
with the obtained sheet glass. 

[0061] In addition, it sets to this invention and is a supercritical reactor (8). It installs in two or 
more juxtaposition. Increase of deed throughput may be aimed at for processing to coincidence, 
moreover Supercritical reactor (8) More than one are prepared and processing by supercritical 
fluid b performed in a predetermined number of reactors. With the remaining reactors. 



to obtain the recovery object made into the purpose, they may set up and operate a proper 
temperature flow and pressure requa-ement Moreover, supercritical reactor (B) Temperature and 
a pressure may be changed graduaSy or continuously and may be operated 
[0050] it is a direct supercritical reactor (8) about a Bquid crystal panel below. The 2nd approach 
of teaching an inner supercritical reaction chamber (13) b shown. In this case, processed 
material tank shown in drawin g 1 (1) Grinder (2) A sajrry tank (3) and slurry tank impeller (4) 
Supercritical solvent tank (5) Tanks, such as a catalyst and drugs (6) And high-pressure slurry 
pump (7) It b not used but a high-pressure bub (v4) b operated in the condition of having 
dosed Moreover, it is a supercritical reactor (8) in this case. If it carries out it is drawing s (a), 
(b) (c) It b a supercritical reactor (8) so that it may be shown. What prepared the heating heater 
covering device (24) and supercritical reaction chamber covering device (25) which can be 
opened and dosed to some heating heaters (14) and a part of supercritical reaction chamber 
(13) bused 

[0051] The Bquid crystal panel which should be processed opens the above-mentioned heating 
heater covering device (24) and a supercritical reaction chamber covering device (25). It is this 
supercritical reactor (8) directly. It b a supercritical reactor (8) by it being taught to an inner 
supercritical reaction chamber (13), and shutting this heating heater covering device (24) and a 
supercritical reaction chamber covering device (25). And a supercritical reaction chamber (13) b 
sealed respectively. In addition, it is drawing 3 (a) in thb case, (b) (c) An electrode holder (26) b 
loaded with the liquid crystal panel (27) of two or more sheets, it b held and you may make it 
teach a supercritical reaction chamber so that it may be shown. Moreover, a Bquid crystal panel 
(27) b good to arrange along the flow direction of a fluid, and you may make it teach it to a 
multilayer, as shown in drawing 3 . 

[0052] a supercritical solvent — tanks (9), such as a solvent a catalyst and drugs, from — it 
pressurizes to the pressure which forms a supercritical condition with a high-pressure Bquid 
pump (10) — having — supercritical reactor (8) It b suppBod. in thb case, catalyst which b 
needed for processing with a request drugs, such as an oxidizer. — a supercritical solvent — 
tanks (9). such as a solvent a catalyst and drugs, from — supercritical reactor (8) You may 
supply. 

[0053] Supercritical reactor (8) ft b made to be held to the temperature from which the inside of 
a supercritical reaction chamber (13) w3l be in a supercritical condition at a heating heater (14) 
by inside at heating and the pressure which temperature control b carried out and will be in a 
supercritical condition with a high-pressure pressure regulating valve (vl). In addition, the output 
of a heating heater b a supercritical reactor (8) by decomposition reaction heat oxidation heat 
of reaction, etc. It b adjusted according to an inner temperature rise or the situation of a 
temperature fall. 

[0054] A supercritical solvent b heated to the predetermined temperature which forms a 
supercritical condition by pr cheaters (12). such as a solvent a catalyst and drugs, and it 
becomes supercritical fluid and goes into a supercritical reaction chamber (13), and processing 
b performed. That b. in the temperature m a supercritical reaction chamber (13). and a flow and 
pressure requirement the matter which can dissolve dissolves in supercritical fluid among the 
metal components contained in TFT and the transparent electrode in a Bquid crystal panel. 
Moreover, the tow molecular weight compound which resinous principles, such as the Bquid 
crystal and the polarizing plate in a liquid crystal panel, seal resin, and a spacer, happened, and 
the decomposition to a low molecular weight compound generated b dissolved in supercritical 
fluid Components, such as a glass metallurgy group which the decomposition or the dissolution 
by supercritical fluid do not take place, or cannot dissolve, maintain a soBd condition. In addition, 
in decomposition by the above-mentioned supercritical fluid and the dissolution, in order to 
process in supercritical fluid various kinds of harmful by-products containing dioxin are hardly 
generated. 

[0055] Ef the processing phase of a Bquid crystal panel b explained in full detail in a supercritical 
reaction chamber ( 1 3). dissolution processing of the polarizing plate on the front face of a Bquid 
crystal panel will be first disassembled and carried out by supercritical fluid. Disassembly of the 
seal resin which has pasted up the color filter base sheet glass and TFT base sheet glass of a 
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preparation is performed to the meantime. When the processing bi the former reactor b 
completed, processing with the reactor which performed preparation is started about the 
reactor which processing completed, actuation of performing ejection recovery of sheet glass 
and preparation may be repeated end continuous processing may be performed 
[0062] The case where used water below and a Bquid crystal panel b processed as a cSrect 
preparation and supercritical solvent below in a supercritical reaction chamber (13) b explained 
about the temperature in the above-mentioned supercritical reactor (8) for obtaining various 
kinds of target recovery objects for an example, and a flow and pressure requirement First 
supercritical reactor (8) The case where conditions are enough set as an elevated temperature 
and high-pressure conditions from the conditions, for example, critical temperature, that 
temperature and a pressure are companrtively high, and the critical pressure b shown. In thb 
case, most metal components, such as metals, such as an indium contained in a transparent 
electrode or TFT, and an oxide of those, are dissolved in supercritical fluid Moreover, resinous 
principles, such as resin in the polarizing plate in liquid crystal or a Bquid crystal panel, seal resin, 
a spacer, and a transparent electrode, are also decomposed into very low-molecular compounds, 
such as a carbon dioxide, methane, ethane, ethylene, a methanol, ethand. and ethylene glycol, 
and for a ****** reason, color filter base sheet glass and TFT base sheet gbss turn into 
transparent sheet glass into supercritical fluid. Some metal components which were not able to 
dissolve more completely than supercritical fluid maintain a soBd condition. 
[0063] fei the above-mentioned conditions, from a supercritical reaction chamber (13), 
transparent sheet glass b collected end material recycle b presented From a solid-state uptake 
room (15). some metal components which were not able to dissolve in supercritical fluid 
completely are collected as a solid-state component t. and are processed according to the 
refinement process of the existing metal component and material recycle is presented with them 
as each metal. In this case. aP the metals considered that chromium, an arsenic, lead etc. are 
harmful are also collected and it processes according to the exbting predetermined process. 
Moreover, the metal component separated from glass by the collected above-mentioned soGd- 
stete component 1 or the above-mentioned pickling can be supplied to the slurry tank (3) of this 
invention, and processing by supercritical fluid can also be further performed again on an 
elevated temperature and high-pressure conditions. The temperature of this solid-state uptake 
tub (19) and the solid-states of a metal component it became impossible to dissolve in a 
supercritical solvent by the flow and pressure requirement are collected by the solid-state 
uptake tub (19) as a solid-state component 2. aP are processed according to the exbting 
predetermined processes, such as a refinement process, also including the metal considered to 
be harmful, and material recycle b presented as each metal. Moreover, as for a tow molecular 
weight compound respectively meltable to the solvent as the solid-state component 3. a solvent 
insoluble liquid component and a gas component the solid-state of a low molecular weight 
compound it became impossible to dissolve in a supercritical solvent in the temperature of this 
separation tub (2 1 ) and the conditions of atmospheric pressure from a separation tub (21). a 
liquid and gases are collected as a solvent and solvent meltable Bquid component These 
compounds are very low-mdecutar compounds, and are processed according to the exbting 
predetermined processes, such as waste gas down stream processing and waste fluid down 
stream processing. Moreover, it dissociates with a solvent meltable Bquid component and a 
supercritical solvent is processed by waste fluid down stream processing. Moreover, the above- 
mentioned supercritical solvent may be recycled as a supercritical solvent of a system. 
[0064] When it processes on the above-mentioned conditions, in order to decompose that glass, 
the metal component which does not dissolve in supercritical fluid, the metal component which 
dissolves in supercritical fluid, a low molecular weight compound, etc. are separated and it can 
coPect Bquid crystal, and a resinous principle into the very low-molecular compound which does 
not contain harmful matter, such as dioxin. the point which does not need special waste gas 
down stream processing for processing harmful matter and a waste-water-treatment process 
becomes effective. 

[0065] Next supercritical reactor (8) The case where conditions are set to the conditions, for 
eiample. a subcritical state, that temperature and a pressure are cornpar a lively tow is shown. In 
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this case, itho resinous principle in liquid crystal or a liquid crystal panel serves as a 
decomposition product of a macromolecule comparatively, and is dissolved tn supercritical fluid. 
Moreover, since the resinous principle in a transparent electrode decomposed and dissolved, the 
motel component in a liquid crystal panel maintains a solid condition in the condition of having 
exfoliated from TFT base sheet glass. Moreover, as sheet glass with transparent TFT base sheet 
glass, color filter base sheet glass turns into sheet glass with which the color filter was saved on 
the front face. 

{0066] in the above-mentioned conditions, from a supercritical reaction chamber (13). the 
transparent sheet glass in a liquid crystal panel and sheet gtass with a color filter are collected, 
and material recycle is presented, respectively. From a so6d-state uptake room (IS), only metal 
components are collected as a solid-state component I. and are processed according to the 
existing predetermined processes, such as a r e fineme nt process of a metal compone nt , and 
material recycle is presented with them In this ease, all the metals considered to be harmful aro 
also collected and it processes according to the existing predetermined process. Moreover, the 
metal component separated from glass by the collected above-mentioned solid-state component 
1 or the above-mentioned pickling can be supplied to the slurry tank (3) of this invention, and 
processing by supercritical fluid can also be further performed again on an elevated temperature 
and high-pressure conditions, bi the temperature of this solid-state uptake tub (19). and a 
pressure, the sobd— states of the decomposition product it became impossible to dissolve in a 
supercritical solvent are collected by the solid-state uptake tub (19) as a solid-state component 
2. Moreover, as for a decomposition product respectively meltable to the solvent as the solid- 
state component 3. a solvent insoluble Bqwd component, and a very tittle gas component, a 
solid - state, a liquid, and gases are collected for the decomposition product it became impossible 
to dissolve in a supercritical solvent in the temperature of this separation tub (21). and the 
conditions of atmospheric pressure from a separation tub (21) as a solvent and solvent meltable 
liquid component the above-mentioned solid-state component 2. the solid-state component 3. a 
solvent insoluble liquid component, and a solvent meltable fiquid component — **** — being 
certain — it is and originates in resin — comparatively — the compound of the amount of 
rnecromofecutes it is each or the existing predetermined process dissociates and 
refines collectively, and material recycle is carried out as a raw material of a coal chemical 
product or thermal recycling is presented as a fuel. Moreover a gas component is processed in 
the existing waste gas down stream processing, it Associates with a solvent meltable liquid 
component and a supercritical solvent is processed by waste fluid down stream processing 
Moreover, the above-mentioned supercritical solvent is recycled as a supercritical solvent of a 
system. 

[0067] When it processes on the above-mentioned conditions , in order to process on that all 
the components of a liquid crystal panel are recoverable as a matter of fact since generating of 
a gas component is small . the point that the decomposition product of liquid crystal or resin is 
recoverable with high yield with material recycle or the gestalt which can carry out thermal 
recycling , and the conditions that temperature and a pressure are comparatively small . the 
operation cost of a system becomes effective [ a small point ] . 

[0068] In addition, it seta to this invention and is a supercritical reactor (8). The setups of 
temperature and a pressure are not restricted to the above-mentioned conditions, and in order 
to obtain the recovery object made into the purpose, they may set up and operate a proper 
temperature flow and pressure requirement Moreover, supercritical reactor (8) Temperature and 
a pressure may be changed gradually or continuously and may be operated. 
[0069] 

[Example] The liquid crystal panel was processed by the 2nd approach mentioned above, i.e.. the 
approach of teaching a liquid crystal panel to a direct supercritical reactor, using the 
supercritical reactor of drawing 3 (a) as an example of this invention. In the above-mentioned 
processing, using water as supercritical fluid, oVugs, such as a catalyst and an oxidizer, were not 
added but processed by temperature 593K in a supercritical reactor, pressure 25MPa and 
temperature 693K. and pressure 35MPa. In addition, the TFT electrochromatic display panel for 
notebook computers was used for the liquid crystal panel to process. 



[0070] In the processing performed by temperature 593K and pressure 2SM Pa. sheet glass more 
transparent than after processing end the inside of a supercritical reaction chamber and the 
sheet glass with which the color filter remained were collected, respectively. Liquid crystal, the 
polarizing plate, the resin seal, the transparent electrode, etc. were not observed at all by the 
collected sheet glass front face. All over the solid-state uptake room, metal components which 
exfoliated or dissolved from the liquid crystal panel, such as an indium and titanium oxide, were 
observed, and. as for small quantity, the crystal of aromatic compounds, such as a biphenvt and 
methytphenyl benzene, was comparatively observed by the solid-state uptake tub. Moreover, 
when the fluid in a separation tub was analyzed, fiquid crystal and resin, such as a methanol, 
ethanoi benzyl alcohol, an anisole, and a eyclohexanoi. decomposed, the organic compound 
considered to have generated was observed and it was checked that it can process good. In 
addition, in this case, although there was very fitue generating of a gas component little 
observation of a carbon dioxide and the methane was carried out 

[0071] In the processing performed by temperature 693K and pressure 35MPa. two transparent 
sheet glass was collected after processing and from the inside of a supercritical reaction 
chamber. Liquid crystal, the polarizing plate, the resin seal, the color filter, the transparent 
electrode, etc. were not observed at all by the collected sheet glass front face. Little 
observation of the titanium oxide was carried out at tho solid- stato uptake room, and metal 
components, such as an indium which dissolved from TFT etc. were observed from the solid- 
state uptake tub. Moreover, when the fluid in a separation tub was analyzed, the organic 
compound of the super-tow molecule considered that Bquid crystal and resin decomposed and 
generated wood ether, a methanol ethanoi ethylene glycol, an acetaldehyde, etc was observed, 
and it was checked that it can process good. In this case, a carbon dioxide, methane, ethane, 
hydrogen, etc. were obtained as a gas component 
[0072] 

[Effect of the Invention] It is constituted as mentioned above, and a fiquid crystal panel can be 
set in a supercritical reactor, it can decompose and dissolve by supercritical fluid, and this 
invention can collect the products completely, and can collect them as the metal component 
with which recycle can be presented, glass, a solvent meltable Squid component a solvent 
insoluble liquid component and a gas component As compared with the case where the 
conventional art is used, this invention can perform efficient recycle processing, supercritical 
fluid is used for h, end since it decomposes and dssolves and processes a liquid crystal panel it 
can collect useful components by high yield extremely, and can collect especially indiums. 
Moreover, in order to decompose in supercritical fluid and to reduce generating of harmful matter 
Do not need the special process for processing deleterious material, and processing is faced. 
Since neither the process of exfoliating a polarizing plate from color filter base sheet glass and 
TFT base sheet glass of a liquid crystal panel, nor the process of exfoliating color filter base 
sheet glass and TFT base shoet glass in two sheets is needed, processing can be easy and it 
can carry out economically. 
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DESCRIPTION OF DRAWINGS 



LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not bo translated. 
3.ln the drawings, any words are not translated. 



* NOTICES ♦ 



v4, vS High-pressure bulb 
v6. v7 Bulb 

LI Solid-state component recovery Rhine 

L2 Solvent and solvent meltable Squid component recovery Rhine 
13 Solvent insoluble liquid co mp onent recovery Rhine 
L4 Gas component recovery Rhine 

23 Batch Mesh 

24 Heating Heater Covering Device 

25 Supercritical Reaction Chamber Coverrtg Device 

26 Panel Electrode Holder 

27 Liquid Crystal Panel 



[Brief Description of the Drawings] 

[Drawing J] The explanatory view showing one example of the recycle processing system of 



this 



[Translation done.] 



invention. 



(Drawing 2] The explanatory view showing other one example of the configuration of this 
invention. 

[Drawing 3] The explanatory view showing other one example of the configuration of this 
invention. 

[ Drawing 4 ] The explanatory view of the structure of a liquid crystal display. 

[Drawing 5 ] The explanatory view of the structure of a liquid crystal panel. 

[Drawing 6] The explanatory view h the supercritical condition of explaining the supercritical 

fluid used by this invention. 

[Drawing 7] The explanatory view of the dielectric constant of the supercritical fluid of water. 
[Drawing B] The explanatory view of the ionic product of the supercritical fluid of water. 
[Description of Notations] 

1 Processed Material Tank 

2 Grinder 

3 Slurry Tank 

4 Slurry Tank Impeller 

5 Supercritical Solvent Tank 

6 Tanks. Such as Catalyst and Drugs 

7 High-Pressure Slurry Pump 

8 Supercritical Reactor 

9 Tanks. Such as Solvent Catalyst, and Drugs 

10 High-Pressure Liquid Pump 

1 1 Slurry Preheater 

12 Prehesters. Such as Solvent, Catalyst, and Drugs 

13 Supercritical Reaction Chamber 

14 Heating Heater 

15 Solid-state Uptake Room 

16 Churning Shaft Sealing for Elevated-Temperature High Pressures 

17 Supercritical Reaction Chamber Churning ****** 

18 Con dense tor 

19 Solid-state Uptake Tub 

20 Temperature Control Jacket 

21 Separation Tub 

22 Temperature Control Jacket 
PI. P2. P3 Pressure gage 

Tl. T2. T3. T four Thermometer 

vl High-pressure pressure regulating valve 

v2 The elevated-temperature high-pressure bulb for solid-state recovery 
v3 The high-pressure bulb for solid-state recovery 
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